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PROCEDE DE CONTROLE D'UN REPARTITEUR DE LIGNES • 
CABLE AUXILIAIRE, CONNBCTBUR REPARTITEUR ' 
POUR LA MISE EN OBUVRE DE CE PROCEDE 

pour ^.l-r^ jepartiteur de lignes, et un cable auxiiiaixe 

gnes, ledit cable comportant un moyan de lia^o^ 

llgnee bratichees sur liaison entre deus 

alienees gur lesdits cormecteurs ^^ 

) a chacune- de ees ovi-^a™^^. =-ceurs fi«es et comportant:, 

"we ae ses extr^mites, un connec-tpn-r m«K4 1 
d'Stre apparie & I'un d««d^^. connecteur mobile susceptible 
,-»r,r,« i ^f-^^^e a i im desdits connecteurs fixes. Elle se 

fdir^Zii T """"^ liaisons 

"^"-^ ae xa surveiJ.Xance ei: d@ la rra^+j ^ 
Ilalres s«x l.e. r^par^iteurs L ^ 

ventdon pern.et de «"dr!- ' ^"^^ ^'^n- 

t^T^iHiBx: ae rendre moxns sensible an-sr r^^«.^ 

IS mis. en pXac. =^,.3 au-aUaH. '^'^^ 

peuvanHtt/:" f ^" H'lson.. Les noeuds 

un i»s,au flephoniaue. Ws TOeuds Muvant aussl 
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etre des noeuds Internes au reseau no„,™ 

r:eTTr""^^ d.^n ...... .j:;.o:rr.'^ ^'^^^^^ 

noeud terminal du xeseau. ii 3. J,^ ^^'^^i* ^ "n 

s«au t^x.pho„i,ue d'une liaison enLnnT^I ^''"^ 

-ouve d.autre part 'des ^^"1: Z I "^^^^^^^-s. On 

transport est una ixalson aul Zll f^""^'^^^- ^^^^^on de 

15 port oo^p^end ^ouvent plua.w! if ' 

-nt r.ali..e par u„ cLle I^trixlT ""^^ 

-eura, ou par «„ .a,3ceau dHl^^L .ptT" "'""'"""^ 

Pax la suite ^u'une liaison est L^stituea":: °" 

sieurs lignes. 11 peut conscituee d'une ou de piu- 

0 dans le oas de reseau^ L lt-^^'' ""^^^ opl:iques, 
large bende. *«leconununioations multiservice li 

a-optir.^r":: ta"^aT:''^r"°"^^"^' ^nt^ressant 

- -3 utxXi.:r L "^^^^^^ - ^--I..es, a.in 

-t touta.ois assrr^::rLr :L\Ts~t " 

II imports auBsi de pouvolr Jl, rfeseau. 
-^eau pour 1 ' adapter a^ Zsl topographie 
nibles. De ce fait IT 1^^ ressources dispo- 

titu^es de tron:::;;t ^f--- — sou^ent co^. 

-nt ia ..3e bout ^ W c^rsl" r^^^a^^^^ 
necessaire d' assurer la connexion ^^aison. 11 est alors 

tron^ona se rencontrant. e^trSmites des 

Pour poiivolr optimieer i • ufiliaa-eior. ^ 
physiques du rdaeau ia <™« ^ ^es ressourees 

.^eseau, ii importe de prSvoir 
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3NSCHWI0 trp . SoacRJO/Al 



sur les liaisons physiques, maie 3« d6^uulent , 

de communication. aei-QUient dans leg noeuds 

ces ensemble, o=m.,cteur= iTox^ „ que To~rr"" 

c± rt^o^ Alnsi, le repartiteur du type d^crlt 

5 i^iine-c a assurer la connexion entre lea Ji«r,=o ^ 

liaisons amont et les lignes de liaisons av^ J'm T 

m«dlaire d-une s6rie de jarreti^res tT I'inte^- 
rer 1 e Kt-= J arretifires . Ii permet aussi d'assu- 

"gnes des iT' """" ''^"^^ ^^^^^^ — ' 

Ja^^tiSl -odi^lant les positions des 

Ja^retieres dans le repartiteur, sans pour autant lnt«^. . 
physiquement sur le= n autant Intervenlr 

sur xes liaisons amont et aval 

di«Sr^te= 1 ^^^^y-""""". ooxr.apoad„t pax «e„pie a 
I'autocommutateur so„t ^ ^.1' <^iff«rentes entries de 

Ugnes des abonn4s auK dlfferantes entries !! i ? 

tear. L ' utilisation . ^^^^^^s entrees de 1 • autOnonunuta- 

xapldi simple 2 ^f^^"--- t une n,odi flea .ion 

le^ eLlrf de ^"^^^ ^^^nes d'abonn^s et 

^s, entrees de 1 ' autocommutateur , 

..on eL" o'litrrrj:™ ^^^^^ ^ 

t^l^conunuricatiLT T.' -«P^o^*-ts des r^seau. de 

pr.cisZe"t dTrr;i repartlteurs, et plus 

reti^^r T ^^"""^ surveillance des lar- 

retiSres des r^partiteurs t« v,^».. 

par-citeurs. Le branohetnent des dlffSrentes 

■ r-r% -Coil » I- I ru-in I ■ tui v«j i i H3i i i -viuustt— -lunra-i it^j « i.in^j. 
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Jaxxetiires est souvent modifie = 

affectations de lignes. La „ise ! nouvelies 

- se fait n,a«uelle«,ent:, est une 0011!; i^rati-e;,es, qui 

5 titive, dans lagueli; a'L!l °" ^astidieuse et repe- 

trooper. LLlTlZ.T.:^': '^^^^^ - 

cation du branche,„e„t da dlfferrnir. 
Peut eu.s. t..s faoiXement se :::'\VT 
Pulsse .t.e ldentifi.e faciXenaent/Blfin ^x^'tT ^^"^"^ 
10 contraier periodiquen,ent l-eta- important de 

*eu., et d-en .ta.Xir une .TZ Z d n^L^""? 
ce .ui est una operation longue et f aatTJetsf ^ 

^ --titJ™^^^^^^^^^^^^ - -Xa.e dee 

is resoudre tous lea Drnbi\ Permettent pas de 

. . ....... lisn^s de. dlf f^rentHail. "tillsablea pou. c3es 

constitute, de ^^Trl^^l^:^^^^^^ — 
oonducteurs n,^talligues . De plus iT <=onstitUees de 

^0 fois une sux^eiiaance des r.pa'^teu^s'/''^''^*""" ^ 

en Place des cSMes au^iXiaiLs t^Lte^:^^^^^ ' ""^^^ 

:r:::a~:/c:.-^- - — - 

—on ..aXis.e par cLxe^^^,!:::/:;-;-- ""^ 
■5 tears fixes dudit repartiteur de Xlonf! "'^ 

entre ces deux connecteurs .i.'; ou^:!\ ' ^"^"^^ 

llgnes branchdes sur ces de^ ^'^^^^^ ^^^^ 

« 'Identification de iri^" ^^-i-- 

connexion rea.lis6e par le cfifale 
: Selon un mode de raise en ^ • ^'-^^^e- 
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Selon encore un autre mode do r«4«^ 

selon I -invention, pour IdL^SJ / ^""^^'^^ 
reUfi^ ^ ^aentifler deux connectreurs fix=,=. 

relies par un cable auxilialre qui doit etre d6r,r * 
ve, 11 oonsiste en outre S ^ettre deux slanamc 
respectivement ^ proximity d« nc= ^ s^^^^a^ optxques 
« proximite de ces deux connecteurs fixes 
. Selon un autre mode encore de = 
selon 1 'invention, pour Ide^IL j uT ^" ^"""^"'^ 

consiste en outre S emettre un sional nr.^ T ' 
ce connecteur fixe. optlgue ^ pro«lm±t6 de 

La presents invention a en outre pour objet un n^hi. 
Xiaxson pour 1 - identification de le connexion r.alisL pa" i. 

Selon un mode de realisation du cable de 1- invention 
conneeteura fixes est une fibre optlque 

tion ST -^alisatlon du cable de l-inven- 

13 ^; -yen de liaison pour 1 ' iden1:lfi=ation Z 

la connection est un conducteur mgfcalllque. 

selon un mode de realisation de 1' invention lo= 
teurs fixes nomportent chacun, en outre ZT t T °" 

llsation optlque nermeti:««-h / signa- 
di*c P^^<J"e Permettant ieur identification prcore les- 

dits moyens de signalisatlon optlque consistent l^r^l^JZ 
en une diode Biecirrolumlnescente . ^'cemple 

I. 'invention concerne en outre un rSpartiteur de lion., 
comportant deux rfealeti-oo ^^^sut ae lignes 

s,„rfi.=^ T connecteurs fi;«es et des cables 

auxiliaires destines A -nan^-^ ^ ^ "-aoxes 

fixes rio K ^ connecteurs 

tixes de chacune des rdalettes -w, 

sont du type prscite. "We, auxlUalr^ 

t«.ur^°Lr ^"i-""- !■ invention, le x«par^ 

r~r " -y^" ai=trij,„teu„ « lit 

lecteurs, poor choiMr leedits =om,e=teur3 fl«es. 

ran,.*!!''™ r !• invention, le ' 

«partlt.ur de ll^nes coporte en outte dee d'e^IsJon 
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<3e signal pour Sntettre un sirf^oi 

" ••.ppx.^. o^«:L'*"f.~ Ti'"'^' 

l'B»e.pla das r^P.rt.taurs i^'/^j"? ^" » 
communications at »l„= . «saaux da t6l4- 

141as. Un autre ^7 ""^"P""" de Xignea paral- 

X'l...antr=Ta" r, ° '^'^"^ '""Isation 

« tout .*saau «"vx,.on, ou a„co« 

I«3 caraotSrlstiques at avantagas da Xa op- 
tion rassortlront iiil,u» rt. i - preaente Invan- 
unx,„a».ant » «2a d-™!/ ''"^"^P"™ suXvante. donn^a 
r*pa«xtaux optx^ua a'T^.^" "■""■tXf . raXatXvanant . „„ 

premier inoci«2 de r6aHc!o+.-f ^ 

-I . . realisation du dlsposltlf 

r™ r "T"™: ^-""^ ^ i» -p«vx. , 



35 



- la figure 2 r!ol T ^"^"^^ connexions; 

2 repr^sente un sch&„a de prlncipe d'un 



selonT^"^' -causation du dlsposttl£ 
selon I'laventlon, destine a aider en 
outre & 1, n,i3e place des j arreti^res . 
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S description gul suit est d^ign4 rSpartlteur ^n;/ 
figure 1 represents done un repartiL^ optLri 
un premier ensen,ble ou r^glett! 2 dl " ' ^^'"P'^^"^"^ 

>.A« ^egj,ert:© 2 de conneoteurs fixes -^i r*. 

rtpartiteur l comprend „„ d.u»ita. e„^„a,ie o„ r^^L l ^ 

-eur 3 ou 5 dispose a. a,^ entries et per„et a-^sur^ 1. 

' o-h r.o^«4. -3 ou 5 dispose de deusc ennr^es 

^eufi^L J ^lectri,ue de deu« cond": 

> coL / ' I 'expression "connecteur amont", un def 

co™.eci:eu.. multiples fi.es 3 de la premiere r^glette H 
1' expression "connecteur avaJ » ,™ ^ ^s^-erre et, per 

fixe- s ric. 1 ^ nnecteur aval , un des oonnecteurs multiples 
fixe. 5 de la deuKieme rdglette 4. il eat entendu gue ce^ 
expressions n'ont aucun sens autr-^ i « gue ces 

attrlbue ainsi. deecriptif 

pxe^iAf^'^'T amont 3 peut etre reli^ par la 

oi^r ^ represents una telle llaleon 9 at des fibres 

oLSr '^'"'^^ ' connecteurs a.ont. Chacun LT 
connecters aval s peut .tre rell. par la pre.i4re entree ^e 

lZi.lTZlL ^'""^ Per^ettant 

riarS / l=ranche.ents. Pour dea raiaons de 

ri:i:: ' -P^-r.ter sur la figure 1 un nl 

linate de fibres optiques 8, 10 et de liaisons 9, 11. 
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5 -oni: 3 et aval 5. cettJ JarretJrIT.'"" 

^ !• autre extre«.ite ^n^o^^ "^^^^^ 

flb^e optigue 15 sol- 11 ^tr&uite correspondante da la 
du premier moyen de connexion 6 d« r. ^euKl^me entrSe 

I.e^tr^... correspondante col:::~ ^^^^^^ ^' 
elBCtriquement reiie a 1h «™ct:©ur metalUgue 16 soit 

cormectaur mobile 17 ogot ^ „^ ■^ac^roohe. Par esemple, la 

^0 «ui«pie .oMie la arsp".rrr^r ^ 
14 ...or:LiUr::„"^«.-« ^= 

Wur aval B, ae aorta i „- raocorda o un coimac- 

aan.a, aa 1^ .^rT4,l,Zl^^\^^ -«.*^«a ==„,.po„. 
raapo=^l.a„a„t l> 1= d,u!!La l^! f '=°'^'^« «4talll,ua 16 
« au coBnecteur aval s eTHr T ! °='>™'i=» 6 

™i„„ , a'alT^rirr 
.Ui «lle aa„, conaucteura ».ont aT;;,,^''"^"''^ 
Mir „„a ll.iao„ optl^, aeu^^li^TT^r 
Xiees respectiveinent i la „r-^„. ^ litres 8 et 10 re- 

» ™,naal„„ . ^J^i: L^^TerHT T * 

ta.dre 14 permet aussi d'4-ahii^ , ^' Ja^re- 

.condupteur 16 entre iL if ^l«^-trique, via ^e 

-yens de con^^lol" das ''^^^ 
- Xa .orte, . .'aidl-d^r ,7::^ - - Oe 

14, un op^ratetur peut reH» ^^^^^"^ belles jarxetri^res 
a".ont a i.un cruel!! t ^uelcongue des connecteurs 

rentes liaiL'rL^JL l'^^'^^^"^"" ----- 
^ns axnsi constxtudes peuvent etre facilement 

niT-j iijMSfHci rtar*^ era -fiw.i jrfoc3Qicra • -nu vwj i Kiai .1 1 bJW-ja/i-.nMn3-i 1 t>j • 1 tn%j 
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modlfifees par dSplacement des Jarretleres. 

On a dfecrlt ci-dessus le princlne 
Jarretiere ent™ io« ^ Principe de la connexion par 

J xere entre les connecteurs amont et aval d'»n 

tear pour f±bra« nn-n^. , «w-aa a an r6par~ti- 

csomprend un ann;^T-o^i ^« invention. II 

'0 ==n d. c=-.anda 21. LUppJ,, 2 ' " 

appareii de commande 20 oeu-h r.^^ 
pie, atre consti.tu# d'un Jn±cro-o:^d^^«^ ^ 
mlcroprocesseur, et le sy^H Z lZZ 2 ^ 
aaors oons...u. d-un .... ^.^rp^Ltlr^^^^^^^^ 

X3 :r™3™: '™ ^^-^^ - de 

-yen d'adressage 25 ^ aont tous reLj au J 
son de commande 2i ^i- „ . reii6s au systeme de liai- 

mmanae 21, et qui eont centrales par ^ 

comntande 20 A -t-r-aTro-r-^ i» appareil de 

I-.™r de s4LT2Ta''- ^^/^^--^^t-- est reU. . 
la nr-om ' ' P^^"'ier moyen d'adressage 24 et ^ 

la premiere entr6e flu deuxi&ne nirtt«« ^- ® 
des connecteurs amant n! ^ connexion 7 de chacun 

reli6 au llZ l analogue, le sSlecteur 27 est 

rexae au recepteur de slcrnal 7-5 ^ . 

5 ge 25 et A i« „^ . ' -^^^^ieme moyen d'adressa- 

orJjT T ™" '"•'"'■uteur 26. Dane =e 

pramieir mode de reali«:iai-^r.r-» ^ , ^ans c© 

^.^e. .e d..trl.ulr2r^^^^^^^ ™ 

1::: rLt: trr: "^^^ ^ "~ 

de com.andr20 et iT H r """^ I'appaxell 
par im!^!! ^ ^^"^ transmi-fe au dlstrlbuteur 26 

P^e ^'""^^--^^ choix est fait per Lei 

Pla dans una llste de num6ros de :re£4rence attrlbUa! ^ 
connecteurs amont De la «^ance attrlbues aux 

monr. De la sorte, un signal 61ec-fcrique est 



T T J 1 1 jria ■ cmx^ ca "Rpi i 



jcjooaica ■ tiki vmj 
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reglette 4 de connecteurs multiples fixes, le s^lecteur 26 
ralte le deu:cien.e moyen de connexion 7 dM.n ^ ^^'-^^^"^ ^6 
5 eu recepteur de signal 23 _ ^ "'^ connecteur aval 5 

I'apDarell ci. L . connecteur aval est choisi par 

J. apparel! de comraande 20, et le ohn-rv 

-teur 2V r,«^ w 4 ^ . * ^^"^ transmis au eelec- 

reur 27 pax 1 ' intermfedlalre du svst^e do n=4 

de 21 et rin ri=n^.- - syst^e de liaison de conunan- 

conuTiQnde 20, spparel.1 de 

l':^nve„tlon. 11 «nd possible una aupervlalon 
du rSpartiteur optigue;- celle-csi r,=.,^- ^ . "Perviaion 
K^=«-i. cBixe-cl peut consister 4 verifier 

branchem«„t d-un certain r^r. de Jarxetl^rea a partL dl 
donnees^uand . leur branchan.ent th^orl^e. Le dlapl^i^r 
selon 1 invention per.et aus.i d • obtenl. une llate^e toutas 

ie^rrr^ ^^^^^^^^^ - 



Pour v6rif ier si daux connaoireurs an,ont 3 et aval 5 de 
la premiere et de la deuxleme rfiglettes 2 «t ^ ^ 
fixes aont relics pax une ia.^iZTT^ \ de connecteura 

25 de 2n t-^-^ ^ JarxBtleare 14, I'apparell de comman- 

da 20 ta.anainet par le ayst^e de liaison de donn^es 21 au 
premier xnoyen d'adxessage 24 le num^xo de r^f^r^Z du ^nn 
.eur a„ont cholal. II trana^et auasl par le Z^^Z de iTaT 

dTr2.r"'^: <^-i^ .o.an d-adresaa^e 2Tle nli:: 

da reference du connecteux aval cholal . Una fois a«a lea 

r "^^"-^-^ d.aareasage 24 et 25 on^t re"a ces 

nun,.ros de r^f^renca, mcyen de oo««ande 20 active I'^Lt! 

siriarjeT" ^'^^ -'-^^^^tz\. 

distwb^t ^l-^lcue vara la dlstxlbutaur 26. .e 

5 26 achemine le aignal ^lectrlgue ver. le connec- 

teur multiple a.ont dent le nu^^ro da r..^.ence lul ^st^uL 
pane premier .cyan d-adresaage, Cest-.-dlre vers le con„:^- 
teur a«.ont cholal par I'apparell da conunanda 20. .e s,^T 



SNcoacio. .t?ft »oei>u3rAt I 

7»TJ l.r-IQW*flCl chxXTf en 'RPl.l 
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61eci:.rique 6nUs arrive airxsl s«r le d.u.i« 

ra™e par son co..ec.eur l.^pL lirT''""" 
emont choisi, le sicmai ^lectri^^ ^" conneoteur 

- n.^1:alligue I6 ae ce;te Ja^T conducteux 
raoyen de connexion 7 du eonx,^ ! ® arrive au deuxi^me 
l'au..e e«.r..^,, J ^ Z^l:!^"'' ^"^^ ^"^"^^ — r.. 

ccnneetBur aval e«r le<^el ax-rLf f 

cexui-dont le nu«6ro a^tS / -^-ctrigue est 

met alors ^ig^.i ^lectrigue Tu ^ J / «-^-'=teur 27 trans- 

^is a ^1:4 ^es:u. Ainsi °onstater que le signal 

entre les con^ectetr; Jt.pTe^^^^^^^^^ - -^Pos^ 

-pteur da Signal 23, et l-air^fTf . 

P^^sence de la Jaxretiere. Danrr! 20 v^rifie la 

Ja^eti^re n'est disposee en^re l! -cune 
ohoisis, le r.ceptaur 23 — aval 

-^s par l...etteur de s.lJ^V^T,-^^^"^ ^^^^^ 

Peut en ddduire 1 'absence de I^ILIJ^ °PPa^ell de conm,ande 20 

-1^ possible de verifier si une J^Se^i 

deu« oonnecteurs a„,ont et aval cfoiTL ^'"^ 

listt^'tt ri:.:™'^ ^^^^ — 

t..res entre Les clnecte'Tll^ T''^^^ — 
Pour cela, le .oyen de olZlnT ^ ^'^''^ repaxtiteur. 
-a^e conneete J Jnt ^ eoT^^ -cces.ive^ent, pour 
un connecteur. aval par ;ne ^""""^ "^^^^ ^ 

courant la liste d.^ 0.^™^::^- T '^'^ 

amont. chaque test sur 1, « - ^ connecteur 

-eu« connecteur. se'd™ d^T '^^^"^^^ ^^^^ 

haut. Ainsi, on obtient ^apldri" . ''^^"^^^^ 
aans l.autoco™„„.,,,,:; est rli7 ^^"^^'^^-^ 
hu.aine et ,ui auppri.e 1^ tlZTAZT^T "^'^-"^^^'^^ 
verification .anuelle par un opl'L^r ' , 
Jarretl^res. Perateur de la position des 



Hi»sfwcfo..*n .preoae7A. n 



f^T .1 1 1,11 ra 
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erreurs 

ae nase en .^.o. .^.T .T^Z^T. ^T'^'T' °" ^^^^ 

ceux de la flauxe 1 sont r«n6 ^ ^ ^* analogues ^ 

10 Idemrigues. " ""''^"^^ ^^"^ «"»^o- <ae rfef France 

premiere r^glette 2 da clnn! optlgue comprend una 

15 aval 31. r,es connactaurs amont L ^ «=otmectears 

dtelta en .....enca . llZlTri^T ''"^"'^^^ ' ^^"'^ 
compremient, an outro ? ^' ^ <=ela pres gu'ils 

ca .can pe;.^4'::;.:L7^ -gnali.....„ .p,,,,, 3,^. 
congua, ou pax un^ZZlT. ^^""-^^ 

real.isation d^crlt on J. , . ^ ^""'"P^-' "^^^^ n.ode 

d'un coura'nt ad:;:: anla s-allu^en. an pr.senca 

d'una das deux rJgZattes d! ^^""^^ -nnectaur 

-yens de conneLl a It . e^™?""' 

et aval, ainai ... , r * ^i-^™ 

amont 

rsprtsMitto s„ 1. 2 " -tone pa, 

De distributeur amont 37 est 



m 
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xelie a l'6n.etteux de signal amont 33 

sage amont 35, alnsi ou'a i- ""^^^ d'adres- 

5 est, e„ outre, connect.e par si ZZLlT^T '° 
de retour, oonstitu* deuxl^me borne d un circuit 

a consid... diode Je::^^ ^L^:::: r^^^-^^-' - 

slgnallsatlon optlc^ue. Cette dlodrraril! .rT."""^"" 
amont 33 est susceptible Icl d- J ^matteur de signal 

^3 :::: ^3 ::rLr::T --=r:i:;:r 

qui est chorL par 1^! *e du connecteur 30 

20 t^e de liaison r transmls via le sys- 

ae liaison de commande au movan d'ar^-r-^^ 
et celui-oi le transmit ^ o " ""^y^" ^ adressage aaiont 35, 

an Signal ela^tr^f^ " <^istributsur an.ont 37. 

y ax BABotriquB 6mis par I'^matteur de slcmai 

retour & I'^metteur de eln»«t Par le circuit da 

Choi, au .oyL d-aa^l " T "^^--^^-^ - 

Signal an,ont. Celai " Z " ^'^etteur de 

30 paase par le ..strLtu:™^^ It^T. "^"""'^ 
...ctrolu^lneacente du connectr^r^ctLt t"^^^^^^^^^ 
metteur da signal par le circuit de rate;.. Ainl^ la di T 
V. electroluntineacante du connecteur an,««i- l\ 

optlgue, gul permat . un onlrrt^Tr^ c^oisi ^^et un signal 
35 connecteur cholal. ''^^^^'^^^ d ' Identifier rapidement le 

.ribut'L^^rLt"" --artitaur antra le di.- 

saga ave^ ITii^ ^TT . ""^^^^ " 

ave. et la. diodes ^lectrolu^lnescentes des connecteurs 
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dLtrZL """^ connexions du cat. a.ont entre le 

l 22lltT ^'^-"-r o-e Signal a.on., le .oyen 

^^1 ;h:Lr -P-^— ^ identifier le connecteu. 

rence TT"." '^'^^^^^^^^ ^^^^ I 'invention d^crit en r4f4- 

o^ri ! "^"^ Jaxxetiere. est 

gra„de.ent .acilit^a. Ainsl, pour la «ise en place d'une 
Jarretlere entre un connecteur amont et aval donne, le moyen 
dB co^mande 20 peut faire ..ettre un signal 1 amine;. 30^" 
connecteur a.ont, cs .ui indicia . l-op^rateu. oO brancher le 
premier connecteur mobile 17 d'une Jarretlere 14. Ensulte le 
inoyen de commande 20 peut faire 6mo^*_„ . '^'Hsuite, le 

c,,,^ ,^ ^ ^ ^^^'^^ ©mettre un signal lumineux 

sur le connecteur aval, ca gui i„dig„e 4 I'cperateur bran- 
Cher le deuxleme connecteur mobile 18 de la Jarretlere 14 

L'op^rateur peut disposer d'un temps d^termin^ a l'a~ 
vance pour effectuer la connexion, avant de devoir effectuer 
la connexion suivante. De fagon alternative, le moyen de 
d:™ati ^""^"""^^ ""^ -'cp^ateur entre une co™„ande 

cL 1 00!" '^^'"^ ' 1 -operation auivante. Dans ce 

dlLcirif r f fr "'^^ "^""^^ connexions 
neuf f attendre lors de connexions gu'll 

peut r^aliser raplde^ent. Pour changer la position d'unr 
urrr!i r' oonunanae pout d'abord faire emettre 

un signal^ optigue d'un pren^er type, pour signifier a l-o^.. 
rateur ^'tX doit .eti^er le connecteur multiple mobile d« - 
connecteur don^t la diode 6«et ce premier signal, il paut 
ensuate faire ^«ettre un signal optlque d'un deuKl^e type, 
ILIIT "/"""^"^^ ^ ' -operateur oO brancher le connecSu; 

lummeuK contmu et ce deuxieme signal un signal lumineuT 
intermittent . ZX est clair gue 1 • utilisation du dispooitif 
dterlt en r^fer^aa A la figure 2 ne se llmire paa aux deux 
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exemples ci-dessus, mals peut gtre - 
operatsurs dans toutes les IntervenZ """^ 

- On a d6crit ci-dessous en r6f#renoe a la 
5 la figure 2 deux modes de r6al±s,^. T ^"""^ ^ ®* ^ 

t.on. .a„3 son p.e».er ^ode dt l^r^l^^^^ ff^^^"^^ 

un dispose... de -^..llanL . ^r^^^^^^ 
deu^l^^e mode de realisation, elle f^rlTt !! ' 
sdtl£ d'alde a la mise an place 4 
10 moyens de slgnallsatlon ^ ^'^^^^ 

» ae sig»l 22 et p!:. 1?::"": pour a'*>««.„r 

"oyBo d'adrsssaga 24 at 1. rt. .? 

^.va„an. au ..aS:,::™".:": a"^T:^.:nrr":/"^^=- 

table sur fl,'^^- ^ a^spositlf portable, £acilement adap- 
^aoxe sur differents r^partlteurs . Alnsl a i^ 

eomprend les deux r^aJiJ^lll T "^^^"""^^ nunt^rique 1 

s lacteur 27. L-emetlreur de signal 22, le r^oepteur 
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<ae signal. 23, les moyens d'ad^^-»« 

5 connexloas dans m z^panat!,! 'tolfl.r l.*tat des 

rl^,.des c=„„».io„rd:;i: —esi^rar l.*ta^ th*„- 

commana^ 20, put. e«,„ite branoh^T • """^'^ '^>' ""W <>• 
r.p,«i.au., et e„.aB.=tx./r2:: r*aTdT' ' 
»tte £ason, l',„a.»*ie oort.M. <«>ni.e«lons . Da 

'» **r«,ta rtpartltaura. «<« <>i*- 

giettas da =o„«otaura .ulLplaa r ' rf-"" 

37 at aval 38 sont tIT1. T J' " *'«-i''„teuxe 

35 « aval 36, la ayat^aa da ^ ""-""^ ■'■•teaaaaga a^ont 

lialaon da oo^^. lT j'T. ,T' " *> 

2" P=u^ aivara r^partltau„. 'tra „tllla4a 

"spoat^nn^p" auasl «tr. „„ 

« 1 at 2 taatant .oT^oTlTl^T'^' " 

On peat aussi prevoix une liaison L ^ - 

- su^eiixenoe . .i:ta„iT::p::j:r"" ^^-"^ 

altarnatlve la -"P«rtltaux optlqua. De faeon 

30 dlatanoe. ^ " dlspoa* a 

'^aa da diapos.«.a'd:r:ar:rdVw:s'-^^^^^ 

r^partiteur, ■ ^ interventions sux le 

rSalisatxon d6cr-lta et representee „.als elle est 

\ 
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P" un cable au,iu.ir. entre r, ""^ «,"«axlon rtail^fe 

r*pa«lt,ur a. llgne," , " f '=°"™«.urs audit 

r«ifc par un cable auxin,, aoiv^t atr, 

cable auxllialre gui dolt e L^l . 
20 en outro a * ^ aeplacfi ou enlevS n « 

a Soiettxe deux signaux ontlm,o. enxeve, ±i consists 
proximity de CBS deux connl^ °Ptiques respectlvement a 

6.- cable auxlUaire (14) Dr,.,r- i 
Proc6d6 eelon la revaadi cation / " 
teurs fixes (3, S; 30 3TT 

Xeait c..ie co.„po;tl; un^tZ TTI^^''^ ^^^^^ 
^ignes.(8, 10) ..anch.es suTi^JL^^'^^" '''' entrap 

(X7, 18) .^usceptlble d'etre appSL ff: ««°bl--e 
tears fixes, ce Cble ^0.1^:!^^:''^'^ '^^^'^^^^ — o- 
qu'il comprend un deuxie.^ caractSrls^ en ce 

--cation de la co™ T^TJl — 
7.- cable selon ^^^^^^^^ par le cable. 

.ue i,dit „o.e: riTaiL:7iT:T°"^ ^» - 
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8-- cable selon la revendleatJrnr, « 

on est un conducteur in^talllque. 
9.- Connecteurs fixes pour la ni±«o 

par un cable auxil±airo ==i relics entre eux 

c.«=t^«.^. en c,^"x! =r ""^ "^^""^^^ 8 * e, 

perme-ctant leur identification 
10 10.- R6partlteur de Hones no„r- i 

P-oc^de selon la revendicat^fT x T " 

de connectaura fixes et dari-Hn reglettes 

ralier deu« a deuri! au«ilialrss destines S 

.Xettes, caractLL:i™rr: '"^^ - 
- -aire, salon Luna das ^ca^^ ''^^"^^ 
11. - RSpartlteur de lignes s^ior, i 
caracterisg en ce au'll r.^ ^evandicatlon lo, 

co^nanee (20) das 1 T ^" ""^^^-^ 

(23) d'un Signal, pour e^ettr! rf . ''^ x-^captlon 

20 deu« connecte«„ fLjs ITll signal antra 

^o^ns -strlbute^^Jr::^^^^^^^^^ - 
coni.TCt»ur. £i™,. •'=>»'^=' <27), Pour chotelr 

"oyens d. «lgn«ls,ti.o., opticus ,32) Tun f T 
» a« m=y»3 aistrumteu:c» <37 38 ~»»»=te„r fi„, « 

Mm: fixe. ' '"^ ohoistr 
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(54) System for locating patch cord ends 

(57) A system for locating corresponding ends of a 
patch cord (32) used to conduct a signal between a first 
receptacle (S8) and a second receptacle (38) inctudas 
a cable (104) having a main signal transmission means 
(108) and a pair of electrically conductive members 
(110) extending along the length of the cable (104). A 
first connector (106) is attached to one end of the cable 
and a second connector (106) is attached to the other 
end of the cable The first and second connectors (106) 
are adapted to removably mate with the first and second 



receptacles (38), respectively The first connector (106) 
has a pair of leads associated therewith Each of the 
leads is connected to and corresponds to one of the con- 
ductive members (110) An electrical indicator (78) is at- 
tached to the first receptacle (38) The indicator is elec- 
trically connected to the pair of leads when the first con- 
nector (106) is mated to the first receptacle (38) A pow- 
er supply (1 26) is used to apply current through the con- 
ductive members (110) so that upon application of the 
current, the indicator (78) Is activated 
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Description 

This Invention relalas to a system for locating at 
least one end of a patch cord utilized for connection of 
tetecommunications equipment 

In order (or various telecommunication devices and 
equipment to function together as a network or system, 
the devices or equipment must be connected together 
via a signal transmission member that is used to convey 
communication signals from one device to the other 
The structure used to connect devices or equipment to> 
gather typically includes a cable having connectors dis- 
posed on opposite ends of the cable that removably 
mate with receptacles attached to the frames or bodies 
of the telecommunication devices or equipment These 
cables with connectors on each end are typically re- 
ferred to as patch cords The signal transmission mem- 
ber in the cable can be of an electrical type, for Instance, 
a coaxial cable, or in the form of optica! fibers positioned 
in an optical cable to transmit telecommunication sig- 
nals At present, telecommunication needs require the 
ability to transmit a large volume of infomnation in a short 
period of time, thus making the use of highly efficient 
optical cable preferable 

Oftentimes a targe number of patch cords will be 
used at a telecommunication location v^ere various 
centralized switching and routing operations take place 
Such locations are often referred to as central office lo- 
cations Examples of the type of switching and distribu- 
tion equipment found In central offices can be found In 
US Patent Nos. 4,792,203 and 5.071.211 Generally, 
these patents disclose optical receptacles attached to 
holders or trays Such holders are stacked, for conven- 
ience, in one or more vertical banks in distribution 
frames The holders having the receptacles are either 
pivotally or slidably mounted to the frames to allow easy 
connection between the patch cord connectors and the 
receptacles With these types of arrangements at tele- 
communication locations, receptacles of one bank of 
holders are selectively interconnected to receptacles of 
another bank of holders by patch cords A serious prob- 
lem which may result from this structure is the difficulty 
of easily and quickly locating the ends of the patch cord 
after the patch cord has been Installed More specifical- 
ly, it Inevitably becomes necessary or desirable either 
to replace a patch cord or to change the positions of the 
patch cords which Is to change the receptacles to which 
the patch cords interconnect Typically, one end of the 
patch cord is known, but it is necessary to determine 
where the other end of the patch cord is connected Usu- 
ally, cross connections of patch cords are identified us- 
ing on-frame labeling, log books, or computerized data 
bases However, as with any manual system, there is 
always an opportunity for human error If an Item of data 
Is erroneously recorded or If an identification label is 
misread, the possibility of disconnecting a working cable 
can become a dreadful reality As one can appreciate, 
this problem dramatically increases in difficulty as the 



number of patch cords increases, the increased density 
of the patch cords being particularly present at central 
office locations. With todays systems operating at such 
tremendous data rates, accidental disconnection can 
have drastic consequences 

Various systems have been developed for locating 
the ends of a patch cord. One such system can be found 
inU S PatentNo 5.265,187 The structure in this patent 
includes a cable having metal connectors on each end 
with a conductor wire connecting the connectors togeth- 
er The system of the patent Includes a complicated con- 
ductive grounding system including a conductor bus as- 
sociated with each holder, a terminal plate associated 
with each holder, and a ground conductor bar associat- 
ed with each distribution frame As is apparent, these 
structures are built into the distribution frame and a junc- 
tion box having clamp wires is associated with each dis- 
tribution frame. Therefore this system requires substan- 
tial structure to be built into the distributbn frames, thus 
not allowing modification of existing frames Further, this 
system requires a somewhat time-consuming two-step 
method to locate a corresponding end of a patch cord 
More specifically, as a first step, the holder which con- 
tains the unknown end is located by the junction boxes 
and a light-emitting diode associated with the holder 
This first step only tocates the holder in which the un- 
known end is disposed Thereafter, current must be ap- 
plied to each of the connectors In the located holder As 
is apparent, this two-step process Is disadvantageous 
because it can take a substantial amount of lime to lo- 
cate the unknown connector end 

An additional system for locating ends of a patch 
cord is found in U S Patent No 5,353»367 This patent 
discloses a system having an optical cable with an op- 
tical test fiber running with the cable, but separating from 
the cable adjacent the end of the cable The test fiber is 
posilicnable in slots located on a front surface of the 
holder Corresponding ends of the patch cords are lo- 
cated by projecting light Into one end of the test fiber 
associated with one connector so that it illuminates the 
end of the lest fiber associated with the other end of the 
connector As is apparent, this structure suffers from the 
disadvantage of having to have a separate structure to 
hold the ends of the test fiber Further, the size of the 
test fiber necessary to create a sufficient visual indicator 
on the other end can be somewhat substantial with re- 
spect to the overall size of the patch cord, thus making 
the patch cord bulky and undesirable Still further, the 
longer the patch cord» the more attenuated the trans- 
mission of the light becomes, thus sometimes resulting 
in an insufncfent visible glow on the opposite corre- 
sponding end of the cable 

Another location system is described in U S Patent 
No 5,305,405 This patent discloses a cable having an 
optical fiber member for transmitting signals between 
two ends of a cable terminating in connectors A sec- 
ondary optical fibers also extend along the cable and 
terminate in couplings which are disposed along the ca- 
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ble Inside of the connector A light source Is applied to 
one of the couplings and travels through the secondary 
optical fibers and Illuminates the othercoupiing to locate 
the other corresponding end of the patch cord As is ap- 
parent, this system suffers from numerous disadvantag- 
es First of all. the indicating couplings are carried on 
the patch cord itself, thus increasing the possibility of 
damage to the couplings during connection of the patch 
cord Additionally, the further the indicator coupling is 
away from the end of the patch cord, the harder it is to 
associate tine coupling with the unknown end. This prob- 
lem is greatly exacerbated if numerous patch cords are 
connected at a location such that the indicator couplings 
can move with the cable and overlap or intertwine upon 
one another This system suffers from the further disad- 
vantage in that the light transmitted through the second- 
ary fibers becomes attenuated if the patch cord is of sub- 
stantial length Even if the patch cord is not of substantial 
length, the couplers usually will not offer a vibrant bright 
indication of the unknown end that is visible from a dis- 
tance away from the end. The patent does disclose the 
possibility of light-emitting diodes (LEDs) being posi- 
tioned on the couplings attached to the cable As is ap- 
parent, by attaching the LEDs to the cable, the possibil- 
ity of damage to the LEDs during installation is vastly 
increased Further, the positioning of the LED away from 
the receptacle of the device being connected can resul! 
in confusion as to which connector is to be indicated, 
especially when there are large numbers of patch cords 
used to perform the connections between equipment 

Therefore, a system for locating patch cord ends is 
needed which will overcome the problems with the prior 
art systems discussed above 

Accordingly, it is an object of the present invention 
to provide a system for locating corresponding ends of 
a patch cord which allows easy, efficient and clear bca* 
tion of such ends 

Another object of Ihis invention is to provide a locat- 
ing system which allows easy conversion of existing tel- 
ecommunication devices so as to accommodate the lo- 
cating system. 

A further object of this invention Is to provide a lo- 
cating system which ensures that the indicator structure 
on Ihe ends ol the patch cord can be easily seen from 
a substantial distance. 

A still further object of this invention is to provide an 
indicator assembly which Includes indicator modules 
that can be adapted to be attached to different arrange- 
ments of receptacles 

Another object of this invention is to provide a locat- 
ing system wherein the locating members do not signif- 
icantly affect the size of the patch cord cable 

A further object of this invention is to provide a patch 
cord coupling assembly which allows easy and efficient 
connection of conductive members in the patch cord ca- 
ble to an indicator member connected to the receptacle 

Accordingly, the present invention provides for a 
system for locating corresponding ends of a patch cord 



used to conduct a signal between a first receptacle and 
a second receptacle The system has a cable with a 
main signal transmission member and a pair of electri- 
cally conductive members extending along the length of 
s the cable A first connector is attached to one end of the 
cable and a second connector is attached to the other 
end of the cable The first and second connectors are 
adopted to removably mate with the first and second re- 
ceptacles, respectively The first connector has a pair of 
leads associated therewith Each lead is connected to 
and corresponds to one of the conductive members An 
electrical indicator is attached to the ftrst receptacle The 
indicator is electrically connected to the pair of leads 
when the first connector is mated to the first receptacle 
A power supply is provided for applying a current 
through the conductive members so that upon applica- 
tion of the current the indicator Is activated 

Additional objects, advantages and novel features 
of the invention will be set forth in part in the description 
which follows, and in part will become apparent to those 
skilled in the art upon examination of the following, or 
may be learned by practice of the invention 

In the accompanying drawings which form a part of 
this specification and are to be read in conjunction there- 
with and in which- like reference numerals are used to 
indicate like parts In the various views: 

Fig 1 is a front perspective view of a pair of tele- 
communication distribution frames embodying the 
principles of Uiis invention; 
Fig 2 is an exploded top perspective view of a sin- 
gle receptacle of Fig 1 showing an indicator assem- 
bly prior to being connected to the receptacle; 
Fig 3 is an exploded bottom perspective view 
showing the positioning of an indicator module and 
cover within a shroud prior to connection of the in- 
dicator assembly to an Individual receptacle; 
Fig 4 is an exploded perspective view of the indi- 
cator module showing assembly of the cover ther- 
eon; 

Fig 5 Is a sectional view taken along plane 5-5 of 
Fig 2 showing the indicator module coupled to the 
connecting shroud; 

Fig 6 is a top perspective view similar to Fig 2 
showing the indicator assembly attached to the re- 
ceptacle; 

Fig 7 Is a front elevatlonal view of the receptacle 
and attached indicator assembly shown in Fig 6; 
Fig 8 is a top perspective view of the receptacle 
and Indicator assembly of Fig 6 showing the place- 
ment of one connector of a patch cord into the re- 
ceptacle and assembly; 

Fig 9 is a lop plan view of the connector shown in 
Fig 8, parts being broken away and shown In cross 
section to reveal details of construction, and con- 
ductive members shown In phantom lines; 
Fig 10 is a front elevatlonal view of the connector 
shown in Fig 8; 
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Fig 11 Is a top plan view showing the connector of 
Fig 6 coupled to the receptacle and indicator as- 
sembly, parts being broken away and shown in 
cross section to reveal details of construction; 
Fig 12 IS a cross-sectional view taken generally 
along lines 12-12 of Fig 8 and showing the con- 
struction of the patch cord cable; 
Fig. 13 is a top plan view of a probe end showing 
the connection of the probe end to a plug member 
of the power supply unit; 

Fig, 14 is a lop perspective view of the probe end 
of Fig 1 3 attached lo the plug member of Ihe power 
supply unit 

Fig 1 5 is a top plan view of the connector of Fig 8 
with the probe end slidably coupled thereto; 
Fig. 16 is a cross-sectional view taken generally 
along line 16-16 of Fig 15: 
Fig 17 is a cross-sect tonal view taken generally 
along line 1 7-1 7 of Fig 1 6 and showing the connec- 
tor coupled to the receptacle and the probe end cou- 
pled to the connector such that current can be ap- 
plied to actuate the Indicator assembly; 
Fig 18 is an exploded bottom perspective view of 
an alternative Indicator assembly; 
Fig 1 9 is a front eievational view ol the assembled 
indicator assembly of Fig 16; 
Fig 20 is a side plan view of the indicator assembly 
of Fig 19; 

Fig 21 is an enlarged partial view similar to Fig 20 
showing the indicator module, parts being broken 
away and shown in cross section to reveal details 
of construction; 

Fig 22 is a top perspective view of the indicator as- 
sembly of Fig 1 8 attached to a holding tray of a dis- 
tribution frame; 

Fig. 23 is a top perspective view of another alterna- 
tive indicator assembly showing the connection of 
a patch cord connector to the indicator assembly; 
Fig 24 Is a top plan view of a further alternative in- 
dicator assembly again showing the connection of 
a patch cord connector to the Indicator assembly; 
and 

Fig 25 Is a schematk; view of the circuit formed by 
all the indicator assemblies of the above figures 

Referring to the drawings in greater detail, and ini- 
tially lo Fig 1 , a locating system designated generally 
by the numeral 30 Is shown System 30 is used to locate 
corresponding ends of a patch cord 32 which connects 
telecommunication distribution frames 34 and 36. Al- 
though system 30 is shown tn Fig 1 utilized with the con> 
nection of distributbn frames 34 and 36, system 30 can 
be utilized in the connectton of any type of telecommu- 
nication devices where it is necessary lo locale the cor- 
responding ends of a patch cord connecting the devices 
together Each frame 34 or 36 includes a plurality of re- 
ceptacles 38 which are used to connect the ends of 
patch cord 32 to the interior workings of the frame. Each 
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receptacle 36 Is attached to its respective frame via any 
suitable attaching structure, for Instance, screws 40, as 
best shown in Fig 2 Each receptacle 36 Includes a rec- 
tangular shaped perimeter wall 42 which defines a rec- 
s tangular shaped connecting aperture 44. It is within the 
aperture 44 thai the connection of the main signal trans- 
mission member (lor instance, an optical fiber) of patch 
cord 32 to the corresponding frame takes place in a 
manner that is well-known to one of ordinary skill in the 
^0 art. Positioned on opposite end portions 45 of wall 42 
are connecting recesses 46, as best shown in Figs 2 
and 3 Positioned on one length portion 47 of wall 42 is 
a further connecting recess 48, as best shown in Fig 3 
Recesses 46 and 48 are used lo connect an indicator 
assembly 50 to receptacle 38. as will be more fully de- 
scribed below 

With reference to Figs 2-7, assembly 50 includes 
connecting shroud 52, light-emitting diode (LED) mod- 
ule 54. and module cover 56 Shroud 52 includes a gen- 
erally rectangular perimeter wall 58 having length por- 
tions 62 and end portions 63 and dGfining a rectangular 
aperture 60 Opposing length portions 62 of wall 58 have 
module attaching tabs 64 formed therein, as best shown 
in Fig. 3 Tabs 64 are formed by C-shaped slots 56 that 
extend completely through portions 62 such that tabs 
64 can be flexed slightfy outwardly during attachment of 
module 54, as will be more fully described below. Each 
tab 64 also has attaching aperture 68 formed therein for 
engaging structure of module 54 to secure the module 
in place 

One of length portions 62 and one of end portions 
63 each have a receptacle attaching tab 70 formed 
therein, as best shown in Fig 3 Tabs 70 are formed in 
portion 62 and portion 63 by C-shaped slots 72 which 
extend completely through the wall portions so that tabs 
70 can be flexed slightly outwardly for connection to a 
receptacle 38 More specifically, each tab 70 has a ridge 
74 formed on an inner surface Ridge 74 on tab 70 as- 
sociated with portion 62 engages receptacle recess 48. 
and ridge 74 of tab 70 associated with portion 63 engag- 
es the receptacle recess 46 that is distal from module 
54 in the finished Indicator assembly 50. 

Module 54 includes a body portion 76 which has a 
circular recess 77 that receives LED 76. as best shown 
in Figs 4 and 5 LED 76 has a parr of electrical wires 80 
that are disposed through bores 79 formed in body 76 
Wires 80 are benl approximately 180 into L-shaped 
channels 81 to form connecting prongs 82 Prongs 82 
are positioned in a generally rectangular indentation 64 
which senses as an area for connection of locating sys- 
tem structure associated with the patch cord, as will be 
more fully explained below Body 76 also has cover con- 
necting recesses 66 formed on opposite end surfaces 
68 Disposed in each recess 66 is a cover connecting 
ridge 90 Each surface 88 also has a shroud connecting 
protrusion 92 extending therefrom 

With reference to Fig 4. module cover 56 has a pair 
of flexible attaching legs 94 extending perpendicularly 
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from opposite ends thereof Each leg 94 has an attach- 
ing sfol 96 formed therein Legs 94 are adapted to mate 
with recesses 86 of body 76 such that slots 96 receive 
ridges 90 to hold cover 56 in place on a top surface 98 
of body 76 Cover 56 overlays the exposed portions of s 
wires 80 when attached to body 76 such as to reinforce 
the formation of connecting prongs 82 Cover 56 also 
has a generally rectangular cutout 1 00 that corresponds 
to the shape of indentation 64 

Assembly 50 is assembled by first attaching cover 
56 to module 54 by snapping legs 94 into engagement 
with recesses 86 such that slots 96 receive ridges 90, 
as shown in Fig 4 Thereafter, the combined structure 
of module 54 and cover 56 are snapped into place into 
the end of shroud 52 having attaching tabs 64, as shown 
in Figs 3 and 5 More specifically, the cover/module 
combination is inserted Into an intermediate region of 
shroud 52 and then slid downwardly toward tabs 64 so 
that tabs 64 are deflected outwardly by protrusions 92 
until protrusions 92 are received in apertures 68 in a 
snapping action to securely position the cover module 
within the shroud This combination of the module/cov- 
er/shroud leaves a vacant space within shroud 52 that 
will receive wall 42 of receptacle 36, as best shown in 
Fig 5 More specifically, the modute/cover/shroud com- 
bination is slipped over receptacle 38 until ridges 74 of 
the receptacle attaching tabs 70 engage their corre- 
sponding recesses 46 and 48 with a snapping action to 
secure assembly 50 to receptacle 38, as shown in Figs 
2 and 6 As is apparent, when assembly 50 is attached 
to receptacle 38, a plug-in area 1 02 is formed by inden- 
tation 84 of module 54, cutout 100 of cover 56, and an 
adjacent end 45 of receptacle 38. as shown in Fig 7 

Shroud 52, module 54. and module cover 56 are all 
formed of a suitable electrically insulative plastic mate- 
rial which is sutficlently pliable to allow flexat Ion of tabs 
64, tabs 70, and legs 94 so that the shroud, module and 
cover can be snapped together to form assembly 50 as 
described above The plastic material should be such 
as to withstand storage temperatures of minus 40 C to 
plus 60 C and operating temperatures of 0 C to plus 70 
0 

With reference to Figs 1 and 8-12, patch cord 32 
includes a cable 104 and connectors 106 which are dis- 
posed on opposite ends of the cable and which are used 
to connect the respective ends of the cable to frames 
34 and 36 Cable 104 includes a main signal transmis- 
sion member 108, such as an optical fiber, and a pair of 
electrically conductive wires 110 disposed on opposite 
sidas of member 1 08, as best shown in Fig 1 2 A jacket 
112 encircles both member 108 and wires 110, and an 
insulative and strength material 114 is positioned be- 
tween jacket 11 2 and member 108 and wires 110 Mem- 
ber 108 preferably consists of single mode 900 micron 
buffered fibers It has been found advantageous for 
wires 110 to have a diameter of approximately 50 mm 
and consist of 32 AWG copper wire with a PVC coating 
Jacket 1 1 2 also preferably is made of PVC and strength 
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material 114 is preferably Kevlar The overall diameter 
of assembled cable 104 is preferably approximately 2.4 
mm 

Each connector 105 Includes a body 116 which Is 
used to connect transmission member 108 to a corre- 
sponding transmission member in receptacle 3B More 
specifically, body 116 connects with aperture 44 of re- 
ceptacle 38 in a conventional manner such that signals 
conveyed via member 108 are transferred to the appro- 
priate inner workings of frames 34 or 36, as best shown 
in Figs 8 and 1 1 Body 116 has a terminal housing 11 8 
attached thereto Housing 118 has a pair of parallel 
channels 120 formed therein for receiving electrical ter- 
minals 122 With reference to Fig 9, each terminal 122 
is generally elongated in shape with a connecting point 
123 for one of wires 110 at its center Extending one di- 
rection Irom each point 123 Is a contacting portion 124 
which Is used to engage a prong 82 of assembly 50 and 
extending in the other direction is a contacting portion 

125 which is used to engage corresponding structure 
on a power supply unit 126, as will be more fully ex- 
plained below 

Wires 110 extend through body 116 and into hous- 
ing 118 for connection to terminals 122, as shown In Fig. 
9 Housing 118 has a plug protrusion 128 which engag- 
es plug-in area 1 02 of indicator assembly 50 More spe- 
cifically, protrusion 128 has a pair of access apertures 
130 formed In its distal end which receive prongs 82 
when protrusion 128 is received in area 102 which oc- 
curs when body 116 is connected to receptacle 36. as 
best shown in Figs B and 11 Therefore, attachment of 
connector 106 to receptacle 36 results in electrical con- 
tact between LEO 78 and terminals 122 through area 
102 and protrusion 126 

The rear surface 1 32 of housing 116 also has a pair 
of plug apertures 134 which open to channels 120, as 
best shown in Fig 8 and 9 Apertures 1 34 provide elec- 
trical access to terminal portions 1 25 such that a power 
supply unit 1 26 can be connected thereto in a manner 
that will be described below 

As shown in Fig 1, power supply unit 126 is used 
to supply a current to a circuit that is formed by the con- 
nection of both ends of patch cord 32 via connectors 
106 to respective receptacles 38 More specifically, with 
reference to Fig 25, a schematic of the circuit formed 
by the connection of opposite ends of a patch cord 32 
is shown with a voltage source applied across each LED 
78 The voltage source is supplied by power supply unit 

126 Unit 126 has a portable housing 136 which prefer- 
ably contains a 9-voU battery source A probe 138 ex- 
tends from housing 136 via a power cord 140 Probe 
1 38 has a removable end 1 42, as shown in Figs. 1 3 and 
14 End 142 has a distal portion with a generally C- 
shaped cross section forming a pair of attaching flanges 
144 Each flange 144 has a ridge 146 formed adjacent 
its distal end and on Its inner surface A pair of electrical 
contact prongs 1 48 are p>osltioned within a connecting 
area 1 50 formed between flanges 144 Area 1 50 is con- 
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figured to correspond to the portion of terminal housing 
118 containing terminal portions 1 25. Area 1 50 receives 
the reanward surface of housing 118 such that prongs 
148 slide into corresponding plug apertures 134 to pro- 
vide electrical connection between prongs 148 and ter- 
minal portions 125, as best shown in Figs 15-17 When 
prongs 146 engage portions 125, flanges 144 cover the 
side surfaces of housing 1 1 8 and each ridge 1 48 engag- 
es a small ridge 152 formed at that transition between 
connector body 116 and housing 118, as shown in Fig. 
16 Thus, probe end 142 can be removably and electri- 
cally connected to either one of the connectors 106 dis- 
posed on opposite ends of patch cord 32 Prongs 1 48 
of end 142 are electrically connected to opposite ends 
of the battery source in supply unit 126 By actuating 
switch 154 on unit 126, a voltage is supplied across 
LEOs 78 and a current runs through the circuit formed 
by connection of the ends of patch cord 32 Thus, cur- 
rent passing through LEDs 78 will cause them to light 
up Preferably, LEDs 78 will be constructed to blink upon 
the passage of current therethrough such that each of 
the connected ends of patch cord 32 will have an asso- 
ciated blinking LED 

Probe end 142 can be removably attached to cord 
140 via a removable plug member 156, as shown in 
Figs 13 and 14 More specifically, end 142 may wear 
out over time due to repeated connection and renraval 
thereof to connectors instead of discarding an entire 
supply unrt 126» end 142 can simply be replaced Plug 
member 1 56 simply has plug terminals that connect with 
opposite ends of contact prongs 1 48 End 1 42 is remov- 
ably attached to plug member 156 via resilient latch 
member 1 58 Housing 1 36 of unit 1 26 can have an LED 
disposed of its upper surface to indicate when switch 
154 has been thrown Additionally, housing 136 can 
have a magnetic strip (not shown) adhesively attached 
to one side for hands-free attachment of the housing to 
a metal frame 34 

In operation, a plurality of indicator assemblies 50 
are secured to receptacles 38 found on frames 34 and 
36 in the manner described above. Once snapped onto 
a receptacle 38, as shown in Fig 6, an assembly 50 will 
remain therewith during numerous connections and re- 
connections of patch cords 32 After assemblies 50 
have been attached, the appropriate receptacles on 
frame 34 can be attached to the appropriate receptacles 
on frame 36 via patch cords 32 and connectors 106, as 
shown in Figs 8 and 11 As described above, when a 
connector 1 06 Is mated with a receptacle 38, the plug 
protrusion 128 of the connector is mated with the plug 
area 102 of the associated assembly 50 Therefore, 
when both ends of patch cord 32 are connected, a circuit 
exists between the LEDs associated with the connected 
receptacles via wires 110 

As is apparent, a plurality of patch cords are used 
to connect frames 34 and 36 After the original installa- 
tion of a patch cord, it may be necessary or desirable to 
either reposilbn an end of the patch cord or it may be 



necessary to replace an entire patch cord. In order to 
accomplish the removal or repositioning without disrupt- 
ing other surrounding patch cords, it is necessary to lo- 
cate the corresponding receptacles to which the oppo- 
s site ends of the patch cord is attached In order to do 
so, probe end 142 is connected to one end of the patch 
cord via the associated connector 106, as shown in Fig 
17 Upon connection of probe end 142, a voltage poten- 
tial can be applied to the circuit formed by the patch cord 
and the indicator assemblies such that current flows 
through LEDs 78 and causes them to light up and blink, 
thus indicating where both ends of the patch cord are 
connected As is apparent, the end of the patch cord 
opposite to the connection of supply unit 126 can then 
be disconnected and reconnected to a different desired 
receptacle, or the entire patch cord can be replaced The 
signal transmission of adjacent receptacles is therefore 
not disturbed in any manner Additionally, there Is no 
possibility for mistakenly removing a patch cable end 
due to mislabeling, or incorrect computer Indexing, as 
was often the case with prior patch cord systems. Fur- 
ther, the blinking LED offers a vibrant indication of the 
ends of the patch cord which can be seen from a rela- 
tively long distance, which is advantageous over the pri- 
or art systems utilizing transmission of light through op- 
tical fibers The electrical system uliltzed in the present 
invention is also not susceptible to the attenuation prob- 
lem associated with prior light transmission systems 
The easy snap-on assembly of the indicator assemblies 
50 onto receptacles 38 allows adaption or upgrading of 
existing distribution frames or devices without substan- 
tial structural modification of the frame or device Addi- 
tionally, the securement of the indicator assemblies 50 
to the receptacles 38, such that they remain with the re- 
ceptacle during connecting or disconnecting of patch 
cords 32, ensures that the semifragile LED is not dam- 
aged due to mishandling or dropping of the patch cord 
as often occurs Lastly, securing indicator assemblies 
50 to receptacles 33 ensures an even distribution spac- 
ing between the indicator assemblies such that the lo- 
cation of the desired receptacle can be seen from a rel- 
atively substantial distance and likely will not be ob- 
scured by overlapping with adjacent cords as can hap- 
pen when an indicator is attached to the patch cord itself. 

With references to Figs 16-22, an alternative indi- 
cator assembly 160 is shown Assembly 160 is used in 
conjunction with a different type of receplacle 1 62 More 
specifically, receptacle 162 snaps Into a slidable tray 
164 which can then be disposed in an appropriate dis- 
tribution frame, as shown in Fig 22 Receptacles 162 
are attached to tray 164 via a snapping structure 166 
which allows repositioning of receptacles 162 along tray 
164 

Each receptacle 162 has formed therewith a pair of 
outwardly flexing attaching tabs 168 Each tab 166 has 
a through aperture 170 Assembly 160 utilizes only mod- 
ule 54 without shroud 52 or cover 56 More specifically, 
the identical module 54 used in assembly 50 Is used in 
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assembly 160 Module 54 is simply snapped between 
labs 16B so that tabs 168 are received in recesses 86 
and ridges 90 are received in apertures 170. as best 
shown In Figs 18 and 20 In !his manner, module 54 can 
be securely attached to receptacle 1 62 A spacer 1 72 is 
disposed on the lower surface of receptacle 1 62 and en> 
gages top surface 96 of nrusduie 54 so thai the lower por- 
tion of receptacle 162, spacer 172, and indentation 84 
form plug-in area 174 Plug-in area 174 is similar to plug- 
in area 102 In that it also receives protrusion 128 of a 
connector 1 06 to electrically connect LED 78. More spe- 
cifically, when body 116 of a connector 106 Is received 
in receptacle 162 to connect Ihe signal transmission 
members, protrusion 1 28 will be received in area 1 74 
such that prongs 82 engage terminal portions 1 24 A lo- 
cating system utilizing indicator assemblies 160 oper- 
ates in an identical manner to the locating system utiliz- 
ing indicator assembly 50 More specifically, a module 
54 is attached to each receptacle 1 62 Patch cords hav- 
ing connectors 106 and terminal housings 118 are used 
to connect the receptacles, thus creating a circuit be- 
tween the LEDs associated with the connected recep- 
tacles via wires 110 Supply unit 126 is then utilized to 
apply a voltage potential to the circuit by connecting 
probe end 142 to the appropriate housing 118 of a con- 
nector 106 In this manner, corresponding ends of patch 
cord 32 can be located 

With reference to Fig 23, a further alternative indi- 
cator assembly 176 is shown Assembly 176 includes a 
generally C-shaped body 178 which fits at least partially 
around a receptacle 38 Body 178 has an LED 180 
formed in one forward comer and has a pair of female 
plug contact points 182 formed on a forward surface on 
opposite sides of receptacle 38 Plugs 1 82 are electri- 
cally connected to opposing wires (not shown) extend- 
ing from LED 180 Additionally, on each side of body 1 78 
is formed an activator hole 184 which Is used for appli- 
cation of a voltage source to the locator circuit Body 
178 can be attached to receptacle 38 via any suitable 
means, for instance, adhesive or a snap-on structure 
Connector 106 needs to be modified in order to utilize 
assembly 176 More specifically, instead of terminal 
housing 118, there are a pair of terminal housings 186 
formed on opposite sides of connector body 116 Each 
housing 186 has a male plug member 188 associated 
therewith which in turn is connected to one of wires 1 10. 
Each male plug 188 is received in a corresponding fe- 
male plug 182 when connector 106 is positioned in re- 
ceptacle 38 A voltage source can be supplied to the 
circuit formed by a patch cord and two of the connector 
assemblies 176 by application of a probe end (not 
shown) to one of the assemblies 1 76 via activation holes 
184 such that terminals of the probe end can contact the 
male plugs 188 of connector 106 Assembly 176 oper- 
ates in the same manner as assembly 50 in that appli- 
cation of a voltage source through a power supply unit 
will cause the indicator assemblies 176 associated with 
the connected receptacles to blink 



A further alternative indicator assembly 190 is 
shown in Fig 24 Assembly 190 includes a metal clip 
192 that clips onto a receptacle 38 and which has an 
LED 194 mounted thereto One electrical wire (not 
s shown) of the LED is attached to the metal clip and the 
other wire (not shown) is insulated from the metal clip 
and is attached to a spring contact member 196. A sec- 
ond spring contact member 198 is attached to clip 1 92 
opposite spring contact member 196. Connector 106 is 
modified to include a metal contact area 200 on each 
side Each contact area 200 is connected to a respective 
wire 110 Therefore, when connector 106 is positioned 
in receptacle 38. spring contact members 1 96 and 1 96 
will contact respective contact areas 200 on the connec- 
tor Thereafter, if it becomes necessary to locate oppo- 
site ends of the patch cord, a voltage source can be ap- 
plied to the circuit formed by applying probe leads (not 
shown) to spring contact members 196 and 198. 

Although all the above embodiments are described 
with the LED being the light-emitting source, it is con- 
templated that other light-emilting sources could be uti- 
lized For instance, the LED may be replaced by a flat 
ribbon light-emitting material that is triggered by an ap- 
plied voltage Additionally, although each of the above 
embodiments discloses applying a voltage to a circuit 
formed via direct mechanical contact with the circuit, a 
voltage applied via magnetic induction to the circuit is 
also contemplated, thus eliminating the need for contact 
points and allowing application of the voltage anywhere 
along the patch cord 

From the foregoing, it will be seen that this Invention 
is one well-adapted to attain all the ends and objects 
hereinabove set forth together with other advantages 
which are obvious and which are inherent to the struc- 
ture It will be understood that certain features and sub- 
combinations are of utility and may be employed without 
reference to other features and subcombinations This 
is contemplated by and is within the scope of the claims 
Since many possible embodiments may be made of this 
invention without departing from the scope thereof, it is 
to be understood that all matter herein set forth or shown 
in the accompanying drawings Is to be interpreted as 
illustrative and not in a limiting sense 



1 . A system for locating corresponding ends of a patch 
cord used to conduct a signal between a first recep- 
50 lacte and a second receptacle, the system compris- 
ing: 

a cable having a main signal transmission 
means and a pair of electrically conductive 
ss members extending along the length of the ca- 

ble; 

a first connector attached to one end of said ca- 
ble and a second connector attached to the oth- 
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er end of said cable, said first and second con- 
nectors being adapted to removably mate with 
\hB first and second receptacles, respectivsiy, 
said first connector having a pair of leads asso- 
ciated therewith, each lead being connected to s 
and corresponding to one of said conductive 
members; 

an electrical indicator attached to said first re- 
ceptacle, said Indicator being eiectricalty con- 
nected to said pair of leads when said first con- io 

nector is mated to said first receptacle; and 
a power supply for selectively applying a cur- 
rent through said conductive members so that 
upon application of said current said indicator 
is acllvaled 
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surface with a pair of apertures providing access to 
said channels so that an electrical connection can 
be completed with the indicator and a rearwardly 
facing surface having a pair of apertures allowing 
access to said channels so that a voltage can be 
applied across the Indicator 



2» The system of claim 1 wherein said signal transmis- 
sion means is an optical fiber 

3, The system of claim 1 or 2 wherein said indicator is 20 
attached to the first receptacle via an adaptor body, 
said adaptor body presenting a pair of electrical 
leads for connecting said connector leads to said 
indicator 

25 

4, The system of claim 3 wherein said adapter body 
leads are in the form of prongs and said connector 
leads are disposed in apertures formed in said con- 
nector for receiving said prongs 

30 

5, The system of any one of claims 1 to 4 further com- 
prising: 

a pair of leads associated with said second con- 
nector, each second connector lead being con- 3S 
nected to and corresponding to one of said con- 
ductive members; and 

a second electrical indicator attached to the 
second receptacle, said second indicator being 
eiectrically connected to said second connector 40 
leads when said second connector is mated to 
the second receptacle; 

wherein the arrangement is such that applica- 
tion of said current to said first and second con- 
ductive members results in activation of both 
said first and second indicators 



6. A connector for attachment to one end of a patch 
cord and adapted to mate the patch cord with a de- 
vice receptacle, the receptacle having an electrical so 
indicator associated therewith^ the patch cord hav- 
ing a main signal transmission member and a pair 
of conductive members, said connector comprising; 

a main body for attaching the signal transmis- 
sion member to the receptacle; a terminal housing ss 
having a pair of channels, each channel having an 
electrical terminal attached to a respective conduc- 
tive member, said housing having a forwardly facing 
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